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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[§] Responsive to communication(s) filed on 2/24/2004 . 
2a)[X] This action is FINAL. 2b)\Z\ This action is non-final. 

3) \Z\ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) [x] Claim(s) 36-63 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 36-63 is/are rejected. 

7) [3 Claim(s) is/are objected to. 

8) \3 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) IZ] The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)\Z\ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Election/Restrictions 

This application contains claims 64- 103 drawn to an invention nonelected with traverse 
in the response filed 2/24/2004. A complete reply to the final rejection must include cancellation 
of nonelected claims or other appropriate action (37 CFR 1.144) See MPEP § 821.01. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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1. Claims 36 - 41, 49 - 52, 54, 56, 58 - 60, 62 and 63 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Hayes et al. (U.S. Pat. No. 5,849,208 A) in view of Briscoe et al. 
(U.S. Pat. No. 6,544,734 Bl). Regarding claims 36, 37 and 58, Hayes et al. teach a device (10) 
comprising: a plurality of well structures (40 - 42) for the parallel processing of a plurality of 
independently controlled molecular reactions, such as the polymerase chain reaction (PCR); a 
heating element (50 - 52); a cooling element (90); and a temperature monitoring element 
associated with each well structure (182) (see col. 3, lines 5 — 27; col. 4, lines 5 - 67; col. 5, lines 
1 - 67; col. 6, lines 1-3; col. 8, lines 51-59; figures 1 - 4). Hayes et al do not specifically 
teach that the device may be fabricated as a substantially monolithic structure using green 
sheets. However, Briscoe et al. do teach the use of green sheets in the fabrication of a 
multilayered ceramic microfluidic device, wherein the device may be used with a polymerase 
chain reaction in the analysis of samples containing DNA fragments (see entire reference). As a 
result, a person of ordinary skill in the art would have recognized the suitability of utilizing green 
sheet layers in fabricating such a device, as recited in claim 36 (see MPEP § 2144.07). In 
addition, the Courts have held that the prior art can be modified or combined to reject claims as 
prima facie obvious as long as there is a reasonable expectation of success. See In re Merck & 
Co., Inc., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02). As is 
evidenced by Briscoe et al., a person of ordinary skill in the art would accordingly have had a 
reasonable expectation of success of incorporating the use of green sheet layer technology in 
fabricating the claimed device. Furthermore, the Courts have held that the construction of a 
one-piece, integrated construction for a structure formerly disclosed in the prior art is within the 
ambit of one of ordinary skill in the art. See In re Larson, 340 F.2d 965, 968, 144 USPQ 347, 
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349 (CCPA 1965). Therefore, it would have been obvious to a person of ordinary skill in the art 
to incorporate the method of making an integrated or monolithic device using green sheets, as 
taught by Briscoe et al., in the fabrication of the device used for performing and analyzing the 
results of a polymerase chain reaction, as taught by Hayes et al. Regarding claim 40, ceramic 
materials are well known in the art as being corrosion resistant as well as thermally insulating. 
Therefore, by incorporating the method of making, as taught by Briscoe et al., in fabricating a 
DNA analysis device, as taught by Hayes et al., the resulting monolithic device structure would 
further comprise a thermally insulating ceramic material separating the well structures of the 
device. Regarding claim 38, Hayes et al. teach the incorporation of resistive heating elements 
(54) (see col. 5, lines 62 - 66). Regarding claim 39, Hayes et al. teach that the well structures 
comprise a thermally conductive material (58) (see col. 5, lines 62 - 67; col. 6, lines 1-3; figure 
2). Furthermore, regarding claim 39, as discussed above, the resulting monolithic device 
structure would further comprise a thermally insulating ceramic material separating the well 
structures of the device. Regarding claim 41, Hayes et al. teach that the materials used in the 
construction of the device may incorporate polyimide polymeric material (see col. 4, lines 5 - 
25). It would have been obvious to one of ordinary skill in the art to incorporate known materials 
being either thermally conducting or thermally insulating, such as copper and polyimide, as 
taught by Hayes et al., in addition to ceramic materials, as taught by Briscoe et al., in the 
fabrication of the instant device. The Courts have held that the selection of a known material 
based upon its suitability for the intended use is within the ambit of one of ordinary skill in the 
art. See In re Leshin, 125 USPQ 416 (CCPA 1960). Regarding claim 49, Hayes et al. teach the 
incorporation of a passive cooling system, such as through the incorporation of finned surfaces 
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(col. 4, lines 63 - 66). Regarding claims 50 and 52, Hayes et al. teach the use of an active 
cooling system, such as a conventional thermoelectric cooler device (see col. 4, lines 63 - 67; 
col. 5, lines 1 - 4). Regarding claim 51, Hayes et al. teach that heat sink (90) is secured or 
integrated to the second major surface face (24) with a thermally conductive adhesive (92) (col. 
4, lines 63 - 66; figure 1). Regarding claims 54 and 56, Hayes et al. teach that the well 
structures may be sealed using a cover (780) (see col. 12, lines 47 - 62). Regarding claims 59 
and 60, Hayes et al. teach that thin film thermocouples may be incorporated into portions of a 
polyimide layer comprising the substrate of the device (see col. 8, lines 51 - 65). Regarding 
claims 62 and 63, Haye et al. teach that terminals (56 & 57) or electrical connections are 
distributed three-dimensionally within the device structure (see col. 5, lines 51 - 61; figure 2). 
2. Claims 42, 43 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayes et al. in view of Briscoe et al. as applied to claims 36 -41, 49 - 52, 54, 56,58-60, 62 
and 63, above, and further in view of Anderson et al. (U.S. Pat. No. 6,168,948 Bl). Regarding 
claims 42 and 43, Hayes et al. and Briscoe et al. do not specifically teach the use of parylene as 
a coating compound. Anderson et al. do teach the coating of channel and chamber surfaces with 
parylene in order to modify the surfaces to better accommodate a desired reaction (see col. 20, 
lines 27 - 44). The Courts have held that the prior art can be modified or combined to reject 
claims as prima facie obvious as long as there is a reasonable expectation of success. See In re 
Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02). 
Therefore, it would have been obvious to one of ordinary skill in the art to incorporate the use of 
parylene, as taught by Anderson et al., with the well structures of the instant device, as taught 
by Hayes et al. in view of Briscoe et al. The Courts have held that the selection of a known 
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material based upon its suitability for the intended use is within the ambit of one of ordinary skill 
in the art (see In re Leshin, 125 USPQ 416 (CCPA I960)). Regarding claim 55, Hayes et al. and 
Briscoe et al. do not specifically teach the use of sealing the well structures using a layer of 
mineral oil. Hayes et al. do teach that the cover (780) may comprise a single removable portion 
that covers only the reaction chambers (see col. 12, lines 47 - 62). Hayes et al. also teach that 
the fluids containing the DNA material and the solvents will typically have a tendency to 
vaporize during thermocycling (see col. 13, lines 43 - 53). Anderson et al. do teach the use of 
mineral oil deposited over the top surface of the sample (see col. 22, lines 4 - 26). Therefore, it 
would have been obvious to one of ordinary skill in the art to incorporate the use of a layer of 
mineral oil, as taught by Anderson et al., with the instant device, as taught by Hayes et al. in 
view of Briscoe et al., in order to permit the evolution of gas while preventing execessive 
evaporation of fluid from the sample under analysis. The Courts have held that the selection of a 
known material based upon its suitability for the intended use is within the ambit of one of 
ordinary skill in the art. See In re Leshin, 125 USPQ 416 (CCPA 1960). 

3. Claims 44 and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hayes 
et al. in view of Briscoe et al. as applied to claims 36 -41, 49 - 52, 54, 56,58-60, 62 and 63, 
above, and further in view of Mathies et al. (U.S. Pat. No. 6,132,580 A). Regarding claim 44, 
Hayes et al. and Briscoe et al. do not specifically teach the use of a thin film resistive heater. 
Hayes et al. do teach that controllable resistance heater (5) is integrally formed within the 
substrate and that any heater having a heating element in thermal contact with a reaction 
chamber is suitable (see col. 5, lines 29 - 37). Mathies et al. do teach a device used for PCR 
amplification, wherein the device incorporates the use of a thin film resistive heater (4) deposited 
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on the bottom surface of reaction wells (see col. 5, lines 22 - 63). The Courts have held that the 
prior art can be modified or combined to reject claims as prima facie obvious as long as there is a 
reasonable expectation of success. See In re Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 
(Fed. Cir. 1986) (see MPEP § 2143.02). Therefore, it would have been obvious to one of 
ordinary skill in the art to incorporate the use of thin film resistive heaters, as taught by Mathies 
et al., with the instant device, as taught by Hayes et al. in view of Briscoe et al., in order to 
provide effective heating and thermal cycling control of the samples contained within the wells 
of the device during analysis. Regarding claim 57, Hayes et al. and Briscoe et al. do not 
specifically teach that the cover further comprises means for heating the well structures. Mathies 
et al. do teach that two or more heating elements may be incorporated in the reaction chamber 
and that the heating elements may be extended beyond the boundaries of the reaction chamber in 
order to reduce the potential for temperature gradients within the sample contained within the 
well structure (see col. 5, lines 45 - 63). Therefore, it would have been obvious to one of 
ordinary skill in the art to incorporate a cover further comprising a means for heating the well 
structures, as suggested by Mathies et al., with the instant device, as taught by Hayes et al. in 
view of Briscoe et al., in order to provide for the effective heating of the samples contained in the 
well structures during thermocycling by preventing or reducing the potential for temperature 
gradients, which could adversely affect the results of the PCR amplification. 
4. Claims 45, 46 and 61, are rejected under 35 U.S.C 103(a) as being unpatentable over 
Hayes et al. in view of Briscoe etal. as applied to claims 36 - 41 , 49 - 52, 54, 56,58-60, 62 
and 63, above, and further in view of Garner (U.S. Pat. No. 5,241,363 A). Hayes et al. and 
Briscoe et al. do not specifically teach the use of a metal wire resistive heater. Hayes et al. do 
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teach that controllable resistance heater (5) is integrally formed within the substrate and that any 
heater having a heating element in thermal contact with a reaction chamber is suitable (see col. 
5, lines 29 - 37). Garner does teach the incorporation of a metal wire resistive heater (138) in a 
device used for PCR amplification. Garner teaches that the heater wire (138) is positioned 
around the orifice bottom (128) and the passageway (126) of the disclosed apparatus (see col. 9, 
lines 5 - 44; figures 8 & 9). The Courts have held that the prior art can be modified or combined 
to reject claims as prima facie obvious as long as there is a reasonable expectation of success. 
See In re Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 
2143.02). Therefore, it would have been obvious to one of ordinary skill in the art to 
incorporate the use of metal wire resistive heaters, as taught by Garner, with the instant device, 
as taught by Hayes et al. in view of Briscoe et al. , in order to provide for effective heating and 
thermal cycling control of the samples contained within the wells of the device during analysis. 
5. Claims 47, 48 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hayes et al. in view of Briscoe et al. as applied to claims 36 - 41, 49 - 52, 54, 56,58-60, 62 
and 63, above, and further in view of Christel et al. (U.S. Pat. No. 6,369,893 Bl). Hayes et al. 
and Briscoe et al. do not specifically teach the use of an integrated heating system which uses 
either column and row electrical addressing or substantially individual electrical addressing. 
Hayes et al. do teach that controllable resistance heater (5) is integrally formed within the 
substrate and that any heater having a heating element in thermal contact with a reaction 
chamber is suitable (see col. 5, lines 29 - 37). Hayes et al. also teach the use of a programmable 
controller (940) for a heater control (920) for controlling thermal cycling (see col. 14, lines 5 - 
16). Christel et al. teach a device which uses an addressing system for process control (see col. 
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17, lines 40 - 67; col. 18, lines 1 - 63; col. 19, lines 5 - 41). The Courts have held that the prior 
art can be modified or combined to reject claims as prima facie obvious as long as there is a 
reasonable expectation of success. See In re Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 
(Fed. Cir. 1986) (see MPEP § 2143.02). Therefore, it would have been obvious to one of 
ordinary skill in the art to incorporate the addressing system, as taught by Christel et al, with the 
instant device, as taught by Hayes et al. in view of Briscoe et al., in order to provide for the 
effective thermal cycling control of each of the addressable well structures of the device. Hayes 
et al. and Briscoe et al. do not specifically teach the use of an integrated optical sensor system. 
Christel et al. do teach an improved system for optically interrogating reaction mixtures for 
analyzing the results of PCR amplification (see col. 3, lines 40 - 67; col. 4, lines 1 - 65). 
Therefore, it would have been obvious to one of ordinary skill in the art to incorporate the 
improved optical interrogating system, as taught by Christel et al., with the instant device, as 
taught by Hayes et al. in view of Briscoe et al., in order to provide for the effective analysis of 
the products resulting from the PCR amplification studies. 

Response to Arguments 
Applicant's arguments filed 2/24/2004 have been fully considered but they are not 
persuasive. 

Applicant should submit an argument under the heading "Remarks" pointing out 
disagreements with the examiner's contentions. Applicant must also discuss the references 
applied against the amended claims, explaining how the claims, in particular amended claim 36, 
avoid the references or distinguish from them. 
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Conclusion 

THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE -MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Sines, Ph.D. whose telephone number is (571) 272-1263. 
The examiner can normally be reached on Monday - Friday (1 1 :30 AM - 8 PM EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Xpplication/Control Number: 09/466,325 



Page 1 1 



Art Unit: 1743 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/Dill Warden 
Supen^rary Patent Examiner 
Technology Center 1 700 




